Hypothalamic tissues of female rats were extracted with 1.M acetic acid. The acidic extract was lyophilized and subjected to gel filtration on Sephadex column and assayed for follicle-stimulating hormone-releasing factor (FSH-RF) activity and luteinizing hormone-releasing factor (LH-RF) activity by estimating FSH and LH using the organ culture method of rat anterior pituitaries. FSH activity was measured by the method of Steelman-Pohley, and LH activity by the method of Parlow. Gel filtration on a short column of Sephadex G-25 in 0.1M pyridine acetate provided a single fraction which showed significant FSH-RF and LH-RF activity. Each activity showed a doserelated increase. Application of a long column of Sephadex G-25 in 0.05M pyridine acetate brought about separation of a peak for FSH-RF activity from that for LH-RF activity. The former activity was eluted from the column just before the appearance of the latter. These results indicated that the secretion of FSH and LH from the rat anterior pituitary was regulated by the specific hypothalamic FSH-RF and LH-RF, respectively.
Many experiments have convincingly demonstrated the presence of gonadotropinreleasing factor (GRF) in the rat hypothalamus. Injection of acidic extracts of the hypothalamus induced depletion of ovarian ascorbic acid in immature rats made pseudopregnant by pretreatment with gonadotropin (McCann et al., 1960) and elevated the LH level in plasma of normal or ovariectomized, estrogen and progesterone-treated rats . The extracts also induced ovulation in pentobarbital blocked proestrous rats when infused directly into the pituitary (Nikitovitch-Winer, 1962) . We have recently reported that the acidic extracts added to the culture medium stimulate the release of LH by the cultivated pituitaries (Kobayashi et al. 1966) . These results indicate the presence of luteinizing hormone-releasing factor (LHRF) in the rat hypothalamus. The existence of follicle-stimulating hormonereleasing factor (FSH-RF) in the rat hypo thalamus has been demonstrated by the fact that injection of the acidic extracts produced a rise in FSH level in plasma of ovariectomized, estrogen and progesterone-treated rats (Igarashi and McCann, 1964) and addition of the extracts stimulated FSH release by the cultivated pituitary (Mittler and Meites, 1964 Culture of Anterior Pituitary FSH-RF and LH-RF activity of fractions obtained by gel filtration were assayed in an in vitro system. As described previously, the anterior pituitaries were cultivated by the organ culture method (Kobayashi et al. 1966) . FSH-RF and LH-RF activity were determined by estimating simutaneously FSH and LH activity in the medium cultivated with the fractions.
Bioassay of Gonadotropin
FSH activity was determined by the HCG augmentation method of Steelman-Pohley (1954) and LH activity by the ovarian ascorbic acid depletion method of Parlow (1961) . NIH-FSH-S2, NIH-LH-S5 and NIH-LH-S8 were used as standard references.
RESULTS

GRF Activity of Fractions Obtained on a Short Column
LH-RF activity: As shown in Tables 1  and 6 , 6 fractions of 20-24, 25-30, 35-39, 40-44, 45-49 and 50-54 obtained from a short column were tested for their LH-RF activity. Figure 1 shows the chromatographic pattern. Fractions which were first eluted from the column (Fraction 1-20), corre- sponding to those nonretained on the column, were not tested for LH-RF activity, because in previous preliminary experiments they showed no LH-RF activity. The 6 fractions were dissolved individually in the culture medium so that the equivalent of 2 hypothalami was contained in 1ml of the medium; in other words, one cultivated pituitary was treated with the purified material equivalent to one hypothalamic extract. Ovarian ascorbic acid depleting activity of 1/4ml of the medium treated with each fraction is presented in Table 5 . FSH-RF and LH-RF activity of various fractions obtained through a long column of Sephadex G-25 1) FSH activity was determined by a four point assay and expressed in terms of NIH-FSH-S2 ovine standard.
2) The value is significant (P<0.0 1).
3) LH activity was determined by a three point assay and expressed in terms of NIH-LH-S8 ovine standard.
4) The value is highly significant (P<0.001).
5) The value is significant (P<0.05). medium treated with the fraction 61-65 was significantly higher than that of the control medium (P<0.01) but those of the other fractions were not significantly different. Ovarian ascorbic acid depleting activity of 1/4ml of the medium treated with the fraction 66-70 was highly significant (P < 0.001) and that of the fraction 71-65 was also significant (P <0.05). The other fractions were not active.
DISCUSSION
We have previously demonstrated that crude acidic extract of rat hypothalamus could induce the release of significant amounts of LH by the anterior pituitary cultivated by the organ culture method (Kobayashi et al. 1966) . This indicated that an LH-RF was contained in the rat hypothalamic extract. In contrast to this, the existence of an FSH-RF was obscure; although the amount of FSH released by the gland was increased by addition of the extract, the increase not significant. The present results represent evidence for the existence of an FSH-RF as well as an LH-RF in rat hypo thalamic extract.
The method of gel filtration, which is based on molecular sieving through a column of dextran gel, can fractionate mixtures of proteins, peptides and amino acids (Porath, 1960) . This method has been applied successfully in the purification of gonadotropin releasing factor of several species (Guillemin et al., 1963; Schally and Bowers, 1964; Ramirez et al., 1964; Dhariwal et al., 1965 a and b David et al.(1965) reported that intracarotid injection of hypothalamic extracts induced a significant decrease of pituitary FSH content of male rats. Recently, Kuroshima et al.(1966) have demonstrated that intracarotid injection of beef and pig hypothalamic extracts caused a significant depletion of pituitary FSH content of ovariectomized, estrogen and progesterone-treated rats and a concomitant increase of FSH level in the serum. Piacsek and Meites (1966) have also reported that hypothalamic extracts stimulated LH release by the incubated pituitary and simultaneously caused a decrease of its LH content. These results clearly indicate that the extracts are concerned with the release of FSH or LH by the pituitary. However, our material partially purified on a column of Sephadex induced an increase of LH content in the cultivated gland as well as in the medium. Our previous results (Kobayashi et al. 1964) indicated that pituitary cells in the monolayer cell culture lost their capacity to produce gonadotropin after cultivation and that they could reinitiate production after addition of hypothalamic extract. Thus, our results suggest that GRF is probably related to synthesis as well as release of gonadotropin at least by the pituitary gland cultivated in vitro. Discrepancies between our results and those of others can not at present be explained. The mode of action of the hypothalamic releasing factor at the pituitary level awaits further investigation.
